
TITLE OF THE INVENTION 

CONNECTION METHOD FOR PROBE PINS FOR MEASUREMENT OF 
CHARACTERISTICS OF THIN-FILM MACTIETIC HEAD AND CHARACTERISTIC 
MEASUREMENT METHOD FOR THIN- FILM MAGNETIC HEM^ 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a connection method 
for probe pins for measurement of characteristics of a thin- 
film magnetic head and a characteristic measurement method for 
the thin-film magnetic head. 

Description of the Related Art 

A head gimbal ass^bly (HGA) constituted by mounting a 
magnetic head slider on a suspension is usually provided with 
external connection pads which are electrically connected to a 
thin- film magnetic head formed on the magnetic head slider. 

In the case in vrtiich dynamic characteristics of the 
thin-film magnetic head on the HGA are evaluated, probe pins 
are brought into contact with the external connection pads to 
apply a write current to a write magnetic head element and 
take out a read signal from a read magnetic head element. An 
IC for head drive, which generates the write current or 
aniplifies the read signal, is connected to the probe pins. 
Characteristic evaluation of a plurality of HGAs is performed 
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using one IC for head drive in common in this way, \rtiereby it 
becomes possible to evaluate characteristics of each HGA 
itself. 

At the time of the characteristic evaluation, usually, 
four probe pins, namely, two probe pins for the write magnetic 
head element and two probe pins for the read magnetic head 
element, are connected to four external connection pad. 

Figs. 1 to 3 are perspective views showing conventional 
examples of a form of connecting probe pins and externcil 
connection pads. In these figures, reference numereLLs 10 and 
11, 20 and 21, as well as 30 and 31 denote probe pins for a 
write magnetic head element; 12 and 13, 22 and 23, as well as 
32 and 33 denote probe pins for a read magnetic head element; 
and 14 to 17, 24 to 27, and 34 to 37 denote external 
connection pads to which these probe pins 10 to 13, 20 to 23, 
and 30 to 33 are connected in contact with each other. 

As it is evident from these figures, in the related art, 
the four probe pins 10 to 13, 20 to 23, and 30 to 33 are 
connected to the external connection pads 14 to 17, 24 to 27, 
and 34 to 37 in a state in \diich the probe pins are arranged 
in parallel with each other. 

However, if the probe pins are connected to the 
external connection pads in a state in vAiich the probe pins 
are arranged in parallel with each other to perf oxm the 
characteristic evaluation as in the related art, an extremely 
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large cross talk voltage is applied to the read magnetic head 
element by a write current flown through the probe pins 10 and 
11, 20 and 21, as well as 30 and 31. 

In particular, since a recent read magnetic head 
element has a giant magnetoresistive effect ((MR) laminated 
structure or a tunnel magnetoresistive effect (TMR) laminated 
structure, a resistance against an applied voltage is low. 
When such a large cross talk voltage is applied to the element, 
it is likely that destruction of the element occurs as in an 
ESD. Even if this does not lead to complete destruction, it 
is likely that a resistance change of 1 Q or less occurs to 
cause drop or instability of an output voltage. 

BRIEF SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a connection method for probe pins for measurement of 
characteristics of a thin-film magnetic head, v^iich can reduce 
a cross talk voltage applied to a read magnetic head element 
when electric characteristics core measured, and a 
characteristic measurement method for the thin-film magnetic 
head. 

According to the present invention, a plurality of 
probe pins for measurement of characteristics of a thin-film 
magnetic head, are connected to a plurality of first external 
connection pads, which are provided on an HGA and are 
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electrically connected to a plurcility of terminal electrodes 
of a read magnetic head element, respectively, and to a 
plurality of second external connection pads, which are 
provided on the HGA and are electrically connected to a 
plurality of terminal electrodes of a write magnetic head 
element. An approach direction of the probe pins to the first 
external connection pads and an approach direction of the 
probe pins to the second external connection pads are made 
different frcmi each other. A method of measuring 
characteristics of the thin- film magnetic head performs 
characteristic measurement for the write magnetic head element 
and/or the read magnetic head according to this connection 
method. 

Since the approach direction of the probe pins, ^Aiich 
are connected to the first external connection pads for the 
write head element, and the approach direction of the probe 
pins, v^iich are connected to the second external connection 
pads for the read head element, are different from each other, 
a cross talk voltage to the read head element side caused by a 
write current at the time of characteristic evaluation 
extremely decreases, and destruction of the read magnetic head 
element, and drop and fluctuation of an output voltage can be 
suppressed as much as possible. Moreover, it is unnecessary 
to change a design of the tin -film magnetic head for this 
purpose. 
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It is preferable that the approach directions are 
different from each other by 90** or 180''. 

It is also preferable that the approach directions are 
different from each other by a predetermined angle, which is 
larger than 90** and smaller than 180°, or a predetermined 
angle, which is smaller than 90°. 

It is also preferable to connect the probe pins to the 
first and the second external connection pads, which exist on 
an identical surface of the HGA, or to the first and the 
second external connection pads, \rAiich exist on different 
surfaces of the HGA, respectively. 

It is also preferable that the probe pins are four 
probe pins which are connected to two of the first external 
connection pads and two of the second external connection pads, 
respectively . 

Further objects and advantages of the present invention 
will be apparent from the following description of the 
preferred embodiments of the invention as illustrated in the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a conventional 
example of a form of connecting probe pins and external 
connection pads; 

Fig. 2 is a perspective view showing a conventional 
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example of a form of connecting probe pins and external 
connection pads; 

Fig. 3 Is a perspective view showing a conventional 
example of a form of connecting probe pins and external 
connection pads; 

Fig. 4 Is a plan view showing, as an embodiment of a 
connection method and a measurement method of the present 
Invention, an HGA and a part of a dynamic characteristic 
measurement device connected to the HGA; 

Fig. 5 Is a perspective view for explaining a method of 
connecting probes and external connection pads In the 
embodiment shown in Fig. 4; 

Fig. 6 is a characteristic diagram showing a write 
frequency-cross talk voltage characteristic in the case in 
which an arrangement of probe pins is changed; 

Fig. 7 is a perspective view for explaining a method of 
connecting probes and external connection pads in another 
embodiment ; 

Fig. 8 is a perspective view for e3q)lainlng a method of 
connecting probes and external connection pads in still 
another embodiment of the present invention; 

Fig. 9 is a perspective view for eaqolalning a method of 
connecting probes and external connection pads in yet another 
embodiment of the present invention; 

Fig. 10a is a perspective view for explaining a method 
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of connecting probes and external connection pads in yet 

another embodiment of the present inventions- 
Fig. 10b is a side view for explaining the method of 

connecting probes and external connection pads in the 

embodiment of the present invention; 

Fig. 11a is a perspective view for e3q>laining a method 

of connecting probes and external connection pads in yet 

another embodiment of the present invention; 

Fig. lib is a side view for e3q)laining the method of 

connecting probes and external connection pads in the 

embodiment ; 

Fig. 12a is a perspective view for explciining a method 
of connecting probes and external connection pads in yet 
another embodiment of the present invention; 

Fig. 12b is a side view for explaining the method of 
connecting probes and external connection pads in the 
embodiment of the present invention; 

Fig. 13a is a perspective view for explaining a method 
of connecting probes and external connection pads in yet 
another embodiment of the present invention; 

Fig. 13b is a side view for explaining the method of 
connecting probes and external connection pads in the 
embodiment of the present invention; 

Fig. 14a is a perspective view for explaining a method 
of connecting probes and external connection pads in yet 



another embodiment of the present invention; 

Fig. 14b is a side view for explaining the method of 
connecting probes and external connection pads in the 
embodiment of the present invention; 

Fig. 15a is a perspective view for explaining a method 
of connecting probes and external connection pads in yet 
another embodiment of the present invention; 

Fig. 15b is a side view for explaining the method of 
connecting probes and external connection pads in the 
embodiment of the present invention; 

Fig. 16a is a perspective view for explaining a method 
of connecting probes and external connection pads in yet 
another embodiment of the present invention; 

Fig. 16b is a side view for expladLning the method of 
connecting probes and external connection pads in the 
embodiment of the present invention; 

Fig. 17a is a perspective view for e3q)laining a method 
of connecting probes and external connection pads in yet 
another embodiment of the present invention; 

Fig. 17b is a side view for es^laining the method of 
connecting probes and external connection pads in the 
embodiment of the present invention; 

Fig. 18a is a perspective view for explaining a method 
of connecting probes and external connection pads in yet 
another embodiment of the present invention; and 
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Fig. 18b is a side view for explaining the method of 
connecting probes and external connection pads in the 
embodiment of the present invention* 



DETAILED DESCRIPTION OF THE INVENTION 

Fig. 4 is a plan view showing, as an embodiment of a 
connection method and a measurement method of the present 
invention, an HGA and a part of a dynamic characteristic 
measiorement device connected to the HGA. Fig. 5 is a 
perspective view for explaining a method of connecting probes 
and external connection pads in the embodiment shown in Fig. 4. 

As shown in Fig. 4, the HGA is constituted by mounting 
a magnetic head slider 42, which is provided with a write 
magnetic head element and a read magnetic head element, at a 
tip portion of a suspension 40, vAiich is provided with a 
wiring member 41 formed of an FPCB (flexible print circuit 
board) or the like. 

Two terminal electrodes 43 and 44 of the write magnetic 
head element and two terminal electrodes 45 and 46 of the read 
magnetic head element are electrically connected to external 
connection pads 47 to 50, \rtiich are formed on the wiring 
member 41 in a rear part of the suspension 40, via a not-shown 
trace conductor formed on the wiring member 41. In this 
embodiment, the external connection pads 47 to 50 are formed 
on both the rear surface and the front surface of the wiring 
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member 41. 

The dynamic cdiaracteristlc measurement device Is 
constituted by, for example, a publicly known DP (dynamic 
performance) tester (read-write tester). An IC 52 for head 
drive and signal amplification is provided in an input/output 
section 51 thereof for the magnetic head element. Four probe 
pins 53 to 56 are connected to this IC 52. 

As shown in Fig. 5, the probe pins 53 and 54 and the 
probe pins 55 and 56 are adhered to tip portions of PCBs 
(print circuit boards) 57 and 58. Trace conductors 59 and 60, 
which electrically connect the probe pins 53 and 54 and the IC 
52, are formed on the PCB 57. The same trace conductor is 
formed on the PCB 58. 

In measuring dynamic characteristics, an HGA to be 
measured is attached to the DP tester, and the probe pins are 
electrically connected to the external connection pads thereof. 
In this embodiment, as shown in Fig. 5, the probe pins 53 and 
54 and the probe pins 55 and 56 are arranged on both sides of 
the wiring member 41 and are opposed to each other at an angle 
of 180"* to be connected to the external connection pads 47 and 
48 and the external connection pads 49 and 50, respectively. 
In other words, the probe pins 53 and 54 approach the external 
connection pads 47 and 48 from a direction perpendicular to a 
rear surface of the wiring member 41 of the HGA on a rear side 
thereof and come into contact with the external connection 
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pads 47 and 48. respectively, to be electrically connected 
thereto, and the probe pins 55 and 56 approach the external 
connection pads 49 and 50 from a direction perpendicular to a 
front surface of the wiring member 41 on a front side thereof 
and come into contact with the external connection pads 49 and 
50, respectively, to be electrically connected thereto. Note 
that, in Fig. 5, these probe pins and external connection pads 
are shown in a state in vdiich they are not actually in contact 
with each other in order to facilitate explanation about 
approach directions of the probe pins with respect to the 
external connection pads. 

As described above, in this embodiment, the probe pins 
53 and 54, vAiich are connected to the write magnetic head 
element, and the probe pins 55 and 56, \rtiich are connected to 
the read magnetic head element, approach the external 
connection pads 47 and 48 and the external connection pads 49 

and 50, respectively, from the directions 180° apart from each 
other. 

In general, cross talk between a write side and a read 
side in dynamic characteristic meeusurement of an HGA occurs in 
(1) an ID itself for head drive and signal an5)lification, (2) 
trace conductors on PCBs mounted with the IC for head drive 
and signal an^jlification, (3) probe pins, and (4) a wiring 
member of the HGA. The inventor found that a percentage of 
cross taUc which occurs in the probe pins (3) was very large. 
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Thus, as in this embodiment, the cross talk could be reduced 
remarkably by connecting the probe pins 53 and 54 on the write 
side and the probe pins 55 and 56 on the read side at the 
approach angles 180** apart from each other. Note that, as in 
this embodiment, the PCBs 57 and 58 are provided independently 
to be separated from each other, whereby a wide space can be 
secured between the trace conductors on PCBs of (2) above. 
Thus, the cross talk can be further reduced from this point as 
well. 

Fig. 6 is a characteristic diagram showing a write 
frequency-cross talk voltage characteristic in the case in 
which an arrangement of probe pins are changed. Fig. 6 shows 
the connection method for probe pins according to this 
embodiment and the connection method according to the related 
art in comparison. Actually, a resistor of 50Q is connected 
between terminal electrodes for a read magnetic head element 
on the HGA to measure changes in voltage at both ends thereof 
with differential voltage probes. The changes in voltage are 
measured using the same HGA, IC, and probe pins and changing 
only approach directions of the probe pins. 

As it is evident from the figure, whereas a cross talk 
voltage is 400 mV or more in almost all write frequencies in 
the connection method according to the related art, the cross 
talk voltage decreases to 200 mV or less in this embodiment. 

Fig. 7 is a perspective view for explaining a method of 
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connecting probes and external connection pads in another 
embodiment of the connection method of the present invention. 
Note that constitutions of an HGA and a dynamic characteristic 
measxjrement device connected thereto in this embodiment are 
the same as those in the embodiment shown in Fig. 4. 
Therefore, in Fig. 7, the same components as those in Figs. 4 
and 5 are denoted by the identical reference numerals. 

In this embodiment, probe pins 73 and 74 and probe pins 
75 and 76 are arranged on the same side of the wiring member 
41 and are opposed to each other at an angle of 180° to be 
connected to the external connection pads 47 and 48 and the 
external connection pads 49 and 50, respectively, in other 
words, the probe pins 73 and 74 approach the external 
connection pads 47 and 48 in parallel with the front surface 
of the wiring member 41 of the HGA and come into contact with 
the external connection pads 47 and 48, respectively, to be 
electrically connected thereto, and the probe pins 75 and 76 
approach the external connection pads 49 and 50, although in 
parallel with the front surface of the wiring member 41 as 
well, from an opposite direction 180° apart from the direction 
of the probe pins 73 and 74 and come into contact with the 
external connection pads 49 and 50, respectively, to be 
electrically connected thereto. 

As described above, in this embodiment, the probe pins 
73 and 74, which are connected to the write magnetic head 
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element, and the probe pins 75 and 76, are connected to 

the read magnetic head element, approach the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, from the directions 180*' apart from each 
other. In this way, the probe pins 73 and 74 on the write 
side and the probe pins 75 and 76 on the read side are 
connected to the external connection pads 47 and 48 and the 
external connection pads 49 and 50, respectively, at the 
approach angles 180° apart from each other, \rtiereby cross talk 
can be reduced remarkably. Other components, operationca 
effects, and the like in this embodiment are substantially the 
same as those in the embodiment shown in Fig. 4. 

Fig. 8 is a perspective view for explaining a method of 
connecting probes and external connection pads in still 
another embodiment of the connection method of the present 
invention. Note that constitutions of an HGA and a dynamic 
characteristic measurement device connected thereto in this 
embodiment are the same as those in the embodiment shown in 
Fig. 4. Therefore, in Fig. 8, the same components as those in 
Figs. 4 and 5 are denoted by the identical reference nimierals. 

In this embodiment, probe pins 83 and 84 and probe pins 
85 and 86 are arranged on the same side of the wiring member 
41 and connected to the external connection pads 47 and 48 and 
the external connection pads 49 and 50, respectively, an angle 
of 90° apart from each other. In other words, the probe pins 
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83 and 84 approach the external connection pads 47 and 48 in 
parallel with the front sixrface of the wiring member 41 of the 
HGA and come into contact with the external connection pads 47 
and 48, respectively, to be electrically connected thereto, 
and the probe pins 85 and 86 approach the external connection 
pads 49 and 50 from a direction perpendicular to the front 
siirface of the wiring member 41 and come into contact with the 
external connection pads 49 and 50, respectively, to be 
electrically connected thereto. 

As described above, in this embodiment, the probe pins 
, 83 and 84, which are connected to the write magnetic head 
element, and the probe pins 85 and 86, v^ch are connected to 
the read magnetic head element, approach the extemcil 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, from the directions 90"" apart from each 
other. In this way, the probe pins 83 and 84 on the write 
side and the probe pins 85 and 86 on the read side are 
connected to the external connection pads 47 and 48 and the 
external connection pads 49 and 50, respectively, at the 
approach angles 90*" apart from each other, \diereby cross talk 
can be reduced remarlcably. Other components, operational 
effects, and the like in this embodiment are substantially the 
same as those in the embodiment shown in Fig. 4. 

Fig. 9 is a perspective view for explaining a method of 
connecting probes and external connection pads in yet another 
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embodiment of the connection method of the present invention. 
Note that constitutions of an HGA and a dynamic characteristic 
measurement device connected thereto in this embodiment are 
the same as those in the embodiment sho\m in Fig. 4. 
Therefore, in Fig. 9, the same components as those in Figs. 4 
and 5 are denoted by the identical reference numerals. Note 
that, in this embodiment, a shape of a wiring member 41' and 
an cirrangement of external connection pads 47', 48', 49', and 
50' formed on the wiring member 41' are different frcm those 
in the embodiments described above. 

In this embodiment, probe pins 93 and 94 and probe pins 
95 and 96 are arranged on both sides of the wiring member 41' 
and are opposed to each other at an angle of ISO"* to be 
connected to the external connection pads 47 and 48 and the 
external connection pads 49 and 50, respectively. In other 
words, the probe pins 93 and 94 approach the external 
connection pads 47' and 48' frcMn a direction perpendicular to 
a rear surface of the wiring member 41' of the HGA on a rear 
side thereof and come into contact with the external 
connection pads 47' and 48', respectively, to be electrically 
connected thereto, and the probe pins 95 and 96 approach the 
external connection pads 49' and 50' from a direction 
perpendicular to a front surface of the wiring member 41' on a 
front side thereof and come into contact with the external 
connection pads 49' and 50', respectively, to be electrically 
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connected thereto. Note that, in Fig. 9, these probe pins and 
external connection pads are shown in a state in which they 
are not actually in contact with each other in order to 
facilitate explanation about approach directions of the probe 
pins with respect to the external connection pads. 

As described above, in this embodiment, the probe pins 
93 and 94, which are connected to the write magnetic head 
element, and the probe pins 95 and 96, which are connected to 
the read magnetic head element, approach the external 
connection pads 47' and 48' and the external connection pads 
49' and 50', respectively, from the directions 180° apart from 
each other. In this way, the probe pins 93 and 94 on the 
write side and the probe pins 95 and 96 on the read side are 
connected to the external connection pads 47' and 48' and the 
external connection pads 49' and 50', respectively, at the 
approach angles 180*" apart from each other, whereby cross talk 
can be reduced remarkably. Other components, operational 
effects, and the like in this embodiment are substantially the 
same as those in the embodiment shown in Fig. 4. 

Figs. 10a and 10b show a perspective view and a side 
view for explaining a method of connecting probes and external 
connection pads in yet another embodiment of the connection 
method of the present invention, respectively. Note that 
constitutions of an HGA and a dynamic characteristic 
measurement device connected thereto in this embodiment are 
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the same as those in the embodiment shown in Fig. 4. 
Therefore, in Figs. 10a and 10b, the same components as those 
in Figs. 4 and 5 are denoted by the identical reference 
numerals . 

In this embodiment, probe pins 103 and 104 and probe 
pins 105 and 106 are arranged on both sides of the wiring 
member 41 and are opposed to each other at a predetermined 
angle smaller than 180° to be connected to the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively. In other words, the probe pins 103 and 
104 approach the external connection pads 47 and 48 from a 
direction perpendicular to the rear surface of the wiring 
meinber 41 of the HGA on the rear side thereof and come into 
contact with the external connection pads 47 and 48, 
respectively, to be electrically connected thereto, and the 
probe pins 105 and 106 approach the external connection pads 
49 and 50 from a direction of a predetermined angle smaller 
than 90"* with respect to the front surface of the wiring 
meinber 41 on the front side thereof and come into contact with 
the external connection pads 49 and 50, respectively, to be 
electrically connected thereto. Note that, in Figs. 10a and 
10b, these probe pins and external connection pads are shown 
in a state in which they are not actually in contact with each 
other in order to facilitate explanation about approach 
directions of the probe pins with respect to the external 
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connection pads. 

As described above, in this embodiment, the probe pins 
103 and 104, which are connected to the write magnetic head 
element, and the probe pins 105 and 106, \rtiich are connected 
to the read magnetic head element, approach the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, from the directions of the predetermined 
angle smaller than ISO*" apart from each other. In this way, 
the probe pins 103 and 104 on the write side and the probe 
pins 105 and 106 on the read side sire connected to the 
external connection pads 47 and 48 and the external connection 
pads 49 and 50, respectively, at the approach angles of the 
predetermined angle smaller than ISO"* apart from each other, 
whereby cross talk can be reduced remarkably. Other 
components, operational effects, and the like in this 
embodiment are substantially the same as those in the 
embodiment shown in Fig. 4. 

Figs. 11a and lib show a perspective view and a side 
view for explaining a method of connecting probes and eternal 
connection pads in yet another embodiment of the connection 
method of the present invention, respectively. Note that 
constitutions of an HGA and a dynamic characteristic 
measurement device connected thereto in this embodiment are 
the same as those in the embodiment shown in Fig. 4. 
Therefore, in Figs. 11a and lib, the same components cis those 
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in Figs. 4 and 5 are denoted by the identical reference 
numerals . 

In this embodiment^ probe pins 113 and 114 and probe 
pins 115 and 116 are arranged on both sides of the wiring 
member 41 and are opposed to each other at an angle of 180° to 
be connected to the external connection pads 47 and 48 and the 
external connection pads 49 and 50, respectively. However, 
the directions of the probe pins are not directions 
perpendicular to the front surface of the wiring member 41 but 
slightly inclined directions. In other words, the probe pins 
113 and 114 approach the external connection pads 47 and 48 
from a direction of a predeteinnined angle slightly smaller 
than 90"" with respect to the rear surface of the wiring member 
41 of the HGA on the rear side thereof and come into contact 
with the external connection pads 47 and 48, respectively, to 
be electrically connected thereto, and the probe pins 115 and 
116 approach the external connection pads 49 and 50 from a 
direction of a predetermined angle slightly smaller than 90"* 
with respect to the front surface of the wiring member 41 on 
the front side thereof, which is a direction 180** apart from 
the direction of the probe pins 113 and 114, and come into 
contact with the external connection pads 49 and 50, 
respectively, to be electrically connected thereto. Note that, 
in Figs. 11a and lib, these probe pins and external connection 
pads are shown in a state in which they are not actually in 
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contact with each other in order to facilitate explanation 
about approach directions of the probe pins with respect to 
the external connection pads. 

As described above, in this embodiment, the probe pins 
113 and 114, which are connected to the write magnetic head 
element, and the probe pins 115 and 116, which are connected 
to the read magnetic head element, approach the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, from the directions 180'' apart from each 
other. In this way, the probe pins 113 and 114 on the write 
side and the probe pins 115 and 116 on the read side are 
connected to the external connection pads 47 and 48 and the 
external connection pads 49 and 50, respectively, at the 
approach angles 180"* apart from each other, v*iereby cross talk 
can be reduced remarkably. Other components, operational 
effects, and the like dLn this embodiment are substantially the 
same as those in the embodiment shown in Fig. 4. 

Figs. 12a and 12b show a perspective view and a side 
view for explaining a method of connecting probes and external 
connection pads in yet another embodiment of the connection 
method of the present invention, respectively. Note that 
constitutions of an HGA and a dynamic characteristic 
measurement device connected thereto in this embodiment are 
the same as those in the embodiment shown in Fig. 4. 
Therefore, in Figs. 12a and 12b, the same components as those 
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in Figs. 4 and 5 are denoted by the identical reference 
nvnnerals . 

In this embodiment, probe pins 123 and 124 and probe 
pins 125 and 126 are arranged on both sides of the wiring 
member 41 and are opposed to each other at an angle of 180° to 
be connected to the external connection pads 47 and 48 and the 
external connection pads 49 and 50, respectively. However, 
the directions of the probe pins are not directions 
perpendicular to the front surface of the wiring member 41 but 
considerably inclined directions. In other words, the probe 
pins 125 and 126 approach the external connection pads 49 and 
50 from a direction of a predetermined angle considerably 
smaller than 90'' with respect to the rear surface of the 
wiring member 41 of the HGA on the rear side thereof and come 
into contact with the external connection pads 49 and 50, 
respectively, to be electrically connected thereto, and the 
probe pins 123 and 124 approach the external connection pads 
47 and 48 frcan a direction of a predetermined angle 
considerably smaller than 90"" with respect to the front 
surface of the wiring member 41 on a front side thereof, which 
is a direction 180° apart from the direction of the probe pins 
125 and 126, and come into contact with the external 
connection pads 47 and 48, respectively, to be electrically 
connected thereto. Note that, in Figs. 12a and 12b, these 
probe pins and externea connection pads are shown in a state 
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in which they are not actually in contact with each other in 
order to facilitate explanation about approach directions of 
the probe pins with respect to the external connection pads. 

As described above, in this embodiment, the probe pins 
123 and 124, which are connected to the write magnetic head 
element, and the probe pins 125 and 126, which are connected 
to the read magnetic head element, approach the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, from the directions 180** apart from each 
other. In this way, the probe pins 123 and 124 on the write 
side and the probe pins 125 and 126 on the read side are 
connected to the external connection pads 47 and 48 and the 
external connection pads 49 and 50, respectively, at the 
approach angles 180° apart from each other, whereby cross talk 
can be reduced remarkably. Other con^onents, operational 
effects, and the like in this embodiment are substantially the 
same as those in the embodiment shown in Fig. 4. 

Figs. 13a and 13b are a perspective view and a side 
view for eaqplaining a method of connecting probes and external 
connection pads in yet another embodiment of the connection 
method of the present invention. Note that constitutions of 
an HGA and a dynamic characteristic measurement device 
connected thereto in this embodiment are the same as those in 
the embodiment shown in Fig. 4. Therefore, in Figs. 13a and 
13b, the same components as those in Figs. 4 and 5 are denoted 
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by the Identical reference numerals. 

In this embodiment, probe pins 133 and 134 and probe 
pins 135 and 136 are arranged on the same side of the wiring 
member 41 and connected to the external connection pads 47 and 
48 and the external connection pads 49 and 50, respectively, 
at a predetermined angle smaller than 90** apart from each 
other. In other words, the probe pins 135 and 136 approach 
the external connection pads 49 and 50 from a direction 
perpendicular to the front surface of the wiring member 41 of 
the HGA and come into contact with the extemea connection 
pads 49 and 50, respectively, to be electrically connected 
thereto, and the probe pins 133 and 134 approach the external 
connection pads 47 and 48 from a direction of a predetermined 
angle slightly smaller than 90*" with respect to the front 
surface of the wiring member 41 and come into contact with the 
extemcQ connection pads 47 and 48, respectively, to be 
electrically connected thereto. Note that, in Figs. 13a and 
13b, these probe pins and external connection pads are shown 
in a state in which they are not actually in contact with each 
other in order to facilitate explanation about approach 
directions of the probe pins with respect to the external 
connection pads. 

As described above, in this embodiment, the probe pins 
133 and 134, which are connected to the write magnetic head 
element, and the probe pins 135 and 136, which are connected 
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to the read magnetic head element, approach the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, from the directions of a predetermined 
angle smaller than 90° apart from each other. In this way, 
the probe pins 133 and 134 on the write side and the probe 
pins 135 and 136 on the read side cire connected to the 
external connection pads 47 and 48 and the extemcQ connection 
pads 49 and 50, respectively, at the different approach angles, 
v^ereby cross talk can be reduced remarkably. Other 
components, operational effects, and the like in this 
embodiment are substantially the same as those in the 
embodiment shown in Fig. 4. 

Figs. 14a and 14b are a perspective view and a side 
view for explaining a method of connecting probes and external 
connection pads in yet another embodiment of the connection 
method of the present invention. Note that constitutions of 
an HGA and a dynamic characteristic measurement device 
connected thereto in this embodiment are the same as those in 
the embodiment shown in Fig. 4. Therefore, in Figs. 14a and 
14b, the same components as those in Figs. 4 and 5 are denoted 
by the identical reference numercLLs. 

In this embodiment, probe pins 143 and 144 and probe 
pins 145 and 146 are arranged on the same side of the wiring 
member 41 and connected to the external connection pads 47 and 
48 and the external connection pads 49 and 50, respectively. 
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at a predetermined angle smaller than 90*" apart from each 
other. In other words, the probe pins 143 and 144 approach 
the external connection pads 47 and 48 from a direction of a 
predetermined angle slightly smaller than 90'' with respect to 
the front surface of the wiring member 41 of the HGA and come 
into contact with the external connection pads 47 and 48, 
respectively, to be electrically connected thereto, and the 
probe pins 145 and 146 approach the external connection pads 
49 and 50 from a direction of a predetermined angle slightly 
smaller than 90° with respect to the front surface of the 
wiring member 41 of the HGA, \/rtiich is different from the angle 
of the probe pins 143 and 144, and come into contact with the 
extemeU. connection pads 49 and 50, respectively, to be 
electrically connected thereto. Note that, in Figs. 14a and 
14b, these probe pins and external connection pads are shown 
in a state in which they are not actually in contact with each 
other in order to facilitate explanation about approach 
directions of the probe pins with respect to the external 
connection pads. 

As described above, in this embodiment, the probe pins 
143 and 144, which are connected to the write magnetic head 
element, and the probe pins 145 and 146, which are connected 
to the read magnetic head element, approach the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, from the directions a predetermined 
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angle smaller than 90'' apart from each other. In this way, 
the probe pins 143 and 144 on the write side and the probe 
pins 145 and 146 on the read side are connected to the 
external connection pads 47 and 48 and the external connection 
pads 49 and 50, respectively, at the different approach angles, 
whereby cross talk can be reduced remarkably. Other 
conponents, operational effects, and the like in this 
embodiment are substantially the same as those in the 
embodiment shown in Fig. 4. 

Figs. 15a and 15b are a perspective view and a side 
view for explaining a method of connecting probes and external 
connection pads in yet another embodiment of the connection 
method of the present invention. Note that constitutions of 
an HGA and a dynamic characteristic measurement device 
connected thereto in this embodiment are the same as those in 
the embodiment shown in Fig. 4. Therefore, in Figs. 15a and 
15b, the same ccnnponents as those in Figs. 4 and 5 are denoted 
by the identiceLL reference nisnerals. 

In this embodiment, probe pins 153 and 154 and probe 
pins 155 and 156 are arranged on the same side of the wiring 
member 41 and connected to the external connection pads 47 and 
48 and the external connection pads 49 and 50, respectively, a 
predetermined angle larger than 90** and smaller than 180"* 
apart from each other. However, the directions of the probe 
pins are not directions perpendicular to the front surface of 
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the wiring member but a considerably inclined direction. In 
other words, the probe pins 153 and 154 approach the external 
connection pads 47 and 48 from a significantly inclined 
direction of a predetermined angle neeirly parallel to the 
surface of the wiring member 41 of the HGA and come into 
contact with the external connection pads 47 and 48, 
respectively, to be electrically connected thereto, and the 
probe pins 155 and 156 approach the external connection pads 
49 and 50 from a considerably inclined direction of a 
predetermined angle necirly parallel to the surface of the 
wiring member 41, vrtiich is different from the direction of the 
probe pins 153 and 154, and come into contact with the 
extemcLL connection pads 49 and 50, respectively, to be 
electrically connected thereto. Note that, in Figs. 15a and 
15b, these probe pins and external connection pads are shown 
in a state in which they are not actually in contact with each 
other in order to facilitate e3q>lanation about approach 
directions of the probe pins with respect to the external 
connection pads. 

As described above, in this embodiment, the probe pins 
153 and 154, which are connected to the write magnetic head 
element, and the probe pins 155 and 156, which are connected 
to the read magnetic head element, approach the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, from the directions of the predetermined 



28 



angle nearly 180** apart from each otJier. In this way, the 
probe pins 153 and 154 on the write side and the probe pins 
155 and 156 on the read side are connected to the external 
connection pads 47 and 48 and the external connection pads 49 
and 50, respectively, at the approach angles of the 
predetermined angle close to 180° apart from each other, 
whereby cross talk can be reduced remarkably. Other 
components, operational effects, and the like in this 
embodiment are substantially the same as those in the 
embodiment shown in Fig. 4. 

Figs. 16a and 16b show a perspective view and a side 
view for explaining a method of connecting probes and external 
connection pads in yet another embodiment of the connection 
method of the present invention, respectively. Note that 
constitutions of an HGA and a dynamic characteristic 
measurement device connected thereto in this embodiment are 
the same as those in the embodiment shown in Fig. 4. 
Therefore, in Figs. 16a and 16b, the same components as those 
in Figs. 4 and 5 are denoted by the identical reference 
numerals. Note that, in this embodiment, a shape of the 
wiring member 41' and an arrangement of external connection 
pads 47', 48', 49', and 50' formed on the wiring member 41' 
are different from those in the embodiments shown in Figs. 10a 
and 10b to Figs. 15a and 15b. 

In this embodiment, probe pins 163 and 164 and probe 
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pins 165 and 166 are arranged on both sides of the wiring 
member 41' and are opposed to each other at a predeteiroined 
angle smaller than 180° to be connected to the external 
connection pads 47' and 48' and the external connection pads 
49' and 50', respectively. In other words, the probe pins 163 
and 164 approach the extem2a connection pads 47' and 48' from 
a direction perpendicular to a rear siirf ace of the wiring 
member 41' of the HGA on a rear side thereof and come into 
contact with the external connection pads 47' and 48', 
respectively, to be electriccLLly connected thereto, and the 
probe pins 165 and 166 approach the extemcQ connection pads 
49' and 50' frcHn a direction of a predetermined angle smaller 
than 90'' with respect to a front surface of the wiring member 
41' on a front side thereof and come into contact with the 
external connection pads 49' and 50', respectively, to be 
electriccLLly connected thereto. Note that, in Figs. 16a and 
16b, these probe pins and external connection pads are shown 
in a state in which they are not actually in contact with each 
other in order to facilitate explanation about approach 
directions of the probe pins with respect to the external 
connection pads. 

As described above, in this embodiment, the probe pdLns 
163 and 164, which are connected to the write magnetic head 
element, and the probe pins 165 and 166, which are connected 
to the read magnetic head element, approach the external 
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connection pads 47' and 48' and the external connection pads 
49' and 50', respectively, from the directions of the 
predetermined angle smaller than 180° apart from each other. 
In this way, the probe pins 163 and 164 on the write side and 
the probe pins 165 and 166 on the read side are connected to 
the external connection pads 47' and 48' and the external 
connection pads 49' and 50', respectively, at the approach 
angles of the predetermined angle smaller than 180° apart from 
each other, whereby cross talk can be reduced remarkably. 
Other components, operational effects, and the like In this 
embodiment are substantially the same as those In the 
embodiment shown In Fig. 4. 

Figs. 17a and 17b show a perspective view and a side 
view for explaining a method of connecting probes and external 
connection pads In yet another embodiment of the connection 
method of the present invention, respectively. Note that 
constitutions of an HGA and a dynamic characteristic 
measurement device connected thereto In this embodiment are 
the same as those In the embodiment shown In Fig. 4. 
Therefore, in Figs. 17a and 17b, the same components as those 
in Figs. 4 and 5 are denoted by the identical reference 
nimiercLls. Note tliat, in this embodiment, a shape of the 
wiring member 41' and an arrangement of external connection 
pads 47', 48', 49', and 50' formed on the wiring member 41' 
are different from those in the embodiments shown in Figs. 10a 
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and 10b to Figs. 15a and 15b. 

In this embodiment, probe pins 173 anA 174 and probe 
pins 175 and 176 are arranged on the same side of the wiring 
member 41' and connected to the external connection pads 47' 
and 48 ' and the external connection pads 49 ' and 50 ' , 
respectively, of a predetermined angle smaller than 90° apart 
fxxm each other. In other words, the probe pins 175 and 176 
approach the external connection pads 49' and 50' from a 
direction perpendicular to the front sxjrf ace of the wiring 
member 41' of the HGA and come Into contact with the external 
connection pads 49 ' and 50 ' , respectively, to be electrically 
connected thereto, and the pzx»be pins 173 and 174 approach the 
external connection pads 47' and 48' from a direction of a 
predetermined angle slightly smaller than 90"* with respect to 
the front surface of the wiring member 41' and cc»ne Into 
contact with the external connection pads 47 ' and 48 ' , 
respectively, to be electrically connected thereto. Note that. 
In Figs. 17a and 17b, these probe pins and external connection 
pads are shown In a state In which they cure not actually In 
contact with each other In order to facilitate explanation 
about approach directions of the probe pins with respect to 
the external connection pads. 

As described above. In this embodiment, the probe pins 
173 and 174, which are connected to the write magnetic head 
element, and the probe pins 175 and 176, vdilch are connected 
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to the read magnetic head element, approach the external 
connection pads 47' and 48' and the external connection pads 
49' and 50', respectively, from the directions of the 
predetermined angle smaller than 90'' apart from each other • 
In this way, the probe pins 173 and 174 on the write side and 
the probe pins 175 and 176 on the read side are connected to 
the external connection pads 47' and 48' and the external 
connection pads 49' and 50', respectively, at the different 
approach angles, vAiereby cross talk can be reduced. Other 
components, operational effects, and the like in this 
embodiment are substantially the same as those in the 
embodiment shown in Fig. 4. 

Figs. 18a and 18b show a perspective view and a side 
view for explaining a method of connecting probes and external 
connection pads in yet another embodiment of the connection 
method of the present invention, respectively. Note that 
constitutions of an HGA and a dynamic characteristic 
measurement device connected thereto in this embodiment are 
the same as those in the embodiment shown in Fig. 4. 
Therefore, in Figs. 18a and 18b, the same components as those 
in Figs. 4 and 5 are denoted by the identical reference 
numerals. Note that, in this embodiment, a shape of the 
wiring member 41' and an arrangement of external connection 
pads 47', 48', 49', and 50' formed on the wiring member 41' 
are different from those in the embodiments shown in Figs. 10a 
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and 10b to Figs. 15a and 15b. 

In this embodiment, probe pins 183 and 184 and probe 
pins 185 and 186 are arranged on the same side of the wiring 
member 41' and connected to the external connection pads 47' 
and 48 ' and the external connection pads 49 ' and 50 ' , 
respectively, at a predetermined angle smaller than 90'' apart 
frc»n each other. In other words, the probe pins 183 and 184 
approach the extemcQ connection pads 47' and 48' from a 
direction of a predetermined angle slightly smaller than 90'' 
with respect to the front surface of the wiring member 41' of 
the HGA and come into contact with the external connection 
pads 47' and 48', respectively, to be electrically connected 
thereto, and the probe pins 185 and 186 approach the external 
connection pads 49' and 50' frcwn a direction of a 
predetermined angle slightly smaller than 90** with respect to 
the front surface of the wiring member 41 ' , v^ch is a 
direction different from the direction of the probe pins 183 
and 184, and come into contact with the external connection 
pads 49' and 50', respectively, to be electrically connected 
thereto. Note that, in Figs. 18a and 18b, these probe pins 
and external connection pads are shown in a state in \^iich 
they are not actually in contact with each other in order to 
facilitate explanation about approach directions of the probe 
pins with respect to the external connection pads. 

As described above, in this embodiment, the probe pins 
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183 and 184, which are connected to the write magnetic head 
element, and the probe pins 185 and 186, which are connected 
to the read magnetic head element, approach the external 
connection pads 47' and 48' and the external connection pads 
49' and 50', respectively, from the directions of the 
predetermined angle smaller than 90** apart from each other. 
In this way, the probe pins 183 and 184 on the write side and 
the probe pins 185 and 186 on the read side are connected to 
the external connection pads 47' and 48' and the extemcLL 
connection pads 49' and 50', respectively, at the different 
approach angles, whereby cross talk can be reduced. Other 
components, operational effects, and the like in this 
embodiment are substantially the same as those in the 
embodiment shown in Fig. 4. 

Note that, as a method of connecting probe pins and 
external connection pads of a wiring member, various forms are 
conceivable other than the above -described embodiments. In 
short, it is possible to reduce cross teilk as long as an 
approach direction of probe pins, which are connected to 
external connection pads for a write head element, and an 
approach direction of probe pins, v^iich are connected to 
external connection pads for a read head element, are not 
parallel with and different from each other. In addition, it 
is needless to mention that a structure of an HGA is not 
limited to the above-mentioned structures and various other 
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structures are applicable. 

Many widely different embodiments of the present 
invention may be constructed without departing from the spirit 
and scope of the present invention. It should be understood 
that the present invention is not limited to the specific 
embodiments described in the specification, except as defined 
in the appended claims. 
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